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RGTEGPVXCTKCVKQPQHVJGKT+PVGTGUVCPF(GG'ZRGPUGifeVJGEJCPIGQPVJGKTſPCP
EKCNTGXGPWG
RGTEGPVXCTKCVKQPQHVJGKT+PVGTGUVCPF(GG+PEQOGKſ, the change on 
VJGKTPQPRGTHQTOKPINQCPU
RGTEGPVXCTKCVKQPQHVJGKT2QTVHQNKQCV4KUM FC[U
RCTVJGEJCPIGQPVJGKTſPCPEKCNUVTGPIVJ
RGTEGPVXCTKCVKQPQHVJGKT4KUM%QXG
TCIGrcVJGEJCPIGQPVJGKTQRGTCVKQPCNGHſEKGPE[
RGTEGPVXCTKCVKQPQHVJGKT9TK
VGQHH4CVKQworVJGEJCPIGQPVJGKTPQOKPCNCPFTGCNOCTIKPU
RGTEGPVXCTKCVKQP
QPVJGKT;KGNFQP0QOKPCNCPF4GCN)TQUU2QTVHQNKQygpn and ygprTGURGEVKXGN[

UGG#RRGPFKZ#(KPCNN[mdUVCPFUHQTVJG/CJCNCPQDKUFKUVCPEGDGVYGGPVJG
RGTEGPVCIGEJCPIGQH/GZKECPITQUUFQOGUVKERTQFWEVCPFVJGRGTEGPVCIGEJCPIG
4(QTVJGRCPGNFCVCCPCN[UKUUGG$CNVCIK
*UKCQ
CPF9QQNFTKFIG

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of parKPQTFGTVQECRVWTGVJGGHHGEVQHGEQPQOKEGPXKTQPOGPVQXGTVJGTKUMHCE
VQTU
UGG#RRGPFKZ$
9GWUGFCVCQH/GZKECPU/(+URTQXKFGFD[/KETQ(KPCPEG +PHQTOCVKQP
'ZEJCPIG
/+:HTQOVQ
UGG#RRGPFKZ%9GJCXGQPG[GCTN[QD
UGTXCVKQPHQTGCEJXCTKCDNGQPGXGT[/(+6JKUOGCPUCDCNCPEGFRCPGNVJCVCXQKFU
VJGUWTXKXCNDKCUQTCUGNHUGNGEVKQPDKCUD[EQPUVTCKPKPIVJGUVWF[VQVJGſPCPEKCNN[
JGCNVJ[CPFVTCPURCTGPVQTICPK\CVKQPUFWTKPIVJGUVWFKGFRGTKQF+VKUKORQTVCPVVQ
RQKPVQWVVJCVQWTTGUWNVUJQNFQPN[HQTſPCPEKCNN[JGCNVJ[QTICPK\CVKQPUVJCVJCXG
VJGKPEGPVKXGQHOCMKPIRWDNKEVJGKTKPHQTOCVKQPXQNWPVCTKN[HQTCVVTCEVKPIRQVGPVKCN
KPXGUVQTUYKVJCNQYGTEQUV+HYGGZVGPFVJGUVWF[VQQVJGT/(+UVJCVCTGPQVRWDNK
UJKPIVJGKTEQORNGVGFCVCKPVJGUVWFKGFRGTKQFJGVGTQIGPGKV[YKNNUVKNNDGITGCVGT
FKUVQTVKPIVJGTGUWNVU
Descriptive analysis and unit roots panel data test 
+P VJKU UGEVKQPYG ſTUV UJQY VJCV VJGTG KU PQPPQTOCN JGVGTQIGPGKV[ QP VJG
RCPGN(QTFQKPIUQYGOCFGUQOGFGUETKRVKXGUVCVKUVKEUQPVJGCIITGICVGFRCPGN
XCTKCDNGU
QXGTVJG/(+U#UCPKORQTVCPVTGUWNVUJQYGFQPVJG6CDNGKUVJG
CDUGPEGQHPQTOCNKV[QPCNNXCTKCDNGUGZEGRVVJG[KGNFQPPQOKPCNCPFTGCNITQUU
portfolio, ygpn and ygprTGURGEVKXGN[6JGPQTOCNKV[CUUWORVKQPYCUGZCOKPGFD[
WUKPIVJG,CTSWGCPF$GTC
VGUVYJKEJKUDCUGFQPVJGUCORNGUMGYPGUUCPF
MWTVQUKU#NVJQWIJVJKUVGUVOC[RTGUGPVUQOGRTQDNGOUQPUOCNNUCORNGUVJGXC
NWGUQHVJGUMGYPGUUCPFMWTVQUKUGNKOKPCVGUQOGFQWDVUCDQWVVJGTGUWNVQHVJGVGUV
6CDNG
&GUETKRVKXG5VCVKUVKEUQHVJG8CTKCDNGUKPVJG/QFGN
ţRCT
 ţINR ţKHG ţKſ ţRCT ţTE ţYQT ţ[IRP ţ[IRT
5MGYPGU         
-WTVQUKU         
,$         
2TQD         
5QWTEG#WVJQTŏUQYPEQORWVCVKQPYKVJ/KETQſPCPEG+PHQTOCVKQP'ZEJCPIG/+:CPF5VCVC
#HVGTRTGUGPVKPI VJGPQTOCNKV[ VGUV HQT VJG UVWFKGFXCTKCDNGUYGRGTHQTO VJG
RCPGNWPKV TQQV VGUVU(QT VJGUCMGQHENCTKV[YGRTGUGPVCDTKGH TGXKGYQP VJGO
CPFEQOOGPV VJG KORNKECVKQPUQH VJGUCORNGJGVGTQIGPGKV[QXGT VJG VGUV TGUWNVU
$QVJRCPGNWPKVTQQVVGUVRTQXKFGFD[.GXKPGVCN
CPF$TGKVWPICPF/G[GT
6JG/(+ŏUTGRQTVXQNWPVCTKN[VJGKTKPHQTOCVKQPVQVJG/+:
6JGNKUVQH/(+ŏUKUIKXGPKPVJG#RRGPFKZ%
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DGIKPYKVJVJGECNEWNCVKQPQHVJGRCPGNGTTQTUH
it
CUVJQUGIGPGTCVGFD[VJG
TGITGUUKQPQHVJGEJCPIGUQPVJGEQPVGORQTCT[RCPGNTGCNK\CVKQPU CUHWPE
tion of the lagged changes on the variables, YJKEJECPDGUVCVGFCU
                                                                                             

The second set of panel errors, IKXGPCUCTGUWNVQHVJGRCPGNTGITGUUKQPQP
VJGEQPVGORQTCT[RCPGNTGCNK\CVKQPU CUHWPEVKQPQHVJGNCIIGFEJCPIGUQPVJG
variables ECPDGYTKVVGPCUHQNNQYU
                                                                                            

YJGTG VJG NCI QTFGT KU KPFGRGPFGPV HQT GCEJ XCTKCDNG i, and, L=ŗR
i
. This 
OGVJQFQNQI[ECPDGXKGYGFCUVJGRCPGNGZVGPUKQPQHCP#&(VGUV(QTVJKUTGCUQP
YGECPGZRGEVCNQYRQYGTVGUVKHYGFGRCTVHQTVJGPQTOCNKV[CUUWORVKQP6JKUNQY
RQYGTKUECWUGFD[VJGMWTVQUKUGZEGUUDGECWUGVJGTGLGEVKQPCTGCKUDKIIGTVJCPVJG
CUUWOGF$[WUKPIVJGUCORNGUVCPFCTFFGXKCVKQP IKXGPD[VJGRCPGNWPKVTQQV
VGUVURGEKſECVKQPKPGSWCVKQP
YGJCXGVJGHQNNQYKPIGZRTGUUKQP
 
                                                           


*GTG VJG KPVGTEGRV  and the trend, FGRGPFQPVJGURGEKſECVKQP
The standardized errors  and HQTDQVJRCPGNURGEKſECVKQPUCTGEQPUVTWEVGF
as   and +VKUKORQTVCPVVQGORJCUK\GVJGPQTOCNKV[CUUWORVKQPQXGT
the errors H
it , 
QXGTYJKEJDQVJVGUVUCTGDCUGF+PVJGURGEKſEECUGQHVJG$TGKVWPI
CPF/G[GTŏU
VGUVVJGNCIIGFRCPGNGTTQTUCTGFGſPGFCUVJGFKHHGTGPEGDG
VYGGPVJGCEVWCNUVCPFCTFK\GFNCIIGFRCPGNGTTQTUCPFVJGCXGTCIGQHVJGKTUVCPFCT
FK\GFNCIIGFRCUVTGCNK\CVKQPUEQTTGEVGFD[VJGUCORNGUK\GieCHQTYCTFQTVJQ
gonalization:
                                                           


6JGUGEQPFRCTVQHVJGVGUVKUVQFGſPGVJGVGUVUVCVKUVKECUHWPEVKQPQHVJGUVCP
FCTFK\GFRCPGNGTTQTUIKXGPKPGSWCVKQP

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#UWUWCNVJGKPVGTEGRV , and the trend , are optional, that is:
                                                                            


*GPEGCRQQNGFTGITGUUKQPKURGTHQTOGFDGVYGGPVJGNCIIGFRCPGNGTTQTUIKXGP
KP
CPFVJGVGUVURGEKſECVKQPIKXGPCUHWPEVKQPQHVJGUVCPFCTFK\GFRCPGNGTTQTU
KPGSWCVKQP
6JKUKUGZRTGUUGFCU
                                                                                               

+PVJKUECUGVJGPWNNCPFJ[RQVJGUKUHQTVJG$TGKVWPICPF/G[GTŏU
VGUVKU
CUVCVKQPCT[RCPGNH +P6CDNGYGUJQYVJGtUVCVKUVKEURTQDCDKNKVKGUQHVJG
RGTHQTOGFRCPGNWPKVTQQVVGUV
6CDNG
$TGKVWPICPF/C[GT7PKV4QQV6GUV
RCT glp +HG +ſ RCT rc YQT [IRP [IRT
Statistic         
Prob         
5QWTEG#WVJQTŏUQYPEQORWVCVKQPWUKPI/KETQſPCPEG+PHQTOCVKQP'ZEJCPIG
/+:CPF5VCVC

6JGVGUVHTQO$TGKVWPICPF/G[GT
KURGTHQTOGFLWUVNKMGCőRCPGNEQTTGE
VGFŒ#&(VGUV6JGTGHQTGKVUJCTGUVJGNQYRQYGTEJCTCEVGTKUVKE9GECPUGGVJCV
VJGDWUKPGUUUK\G
RGTEGPVXCTKCVKQPQHVJGKT)TQUU.QCP2QTVHQNKQKP75FQNNCTU
INRCPFVJGEJCPIGQPVJGKTſPCPEKCNEQUVU
RGTEGPVXCTKCVKQPQHVJGKT+PVGTGUVCPF
(GG'ZRGPUG ifeJCXGWPKV TQQVUCV VJGEQPſFGPEG KPVGTXCN9JKNG VJG TKUM
GZRQUWTG
RGTEGPVXCTKCVKQPQHVJG2QTVHQNKQCV4KUMITGCVGTVJCPFC[URCT 
CPFVJGEJCPIGQPVJGKTQRGTCVKQPCNGHſEKGPE[
RGTEGPVXCTKCVKQPQHVJGKT9TKVGQHH
4CVKQYQTRTGUGPVWPKVTQQVUCVCNGXGNQHUKIPKſECPEG
+HYGEQPUKFGTVJGGHHGEVQHVJGMWTVQUKUGZEGUUQPVJGUCORNGYGPQVGVJCVVJG
TGLGEVKQPTGIKQPKUNQPIGTVJCPVJGQPGRTQRQUGFWPFGTVJGPQTOCNKV[CUUWORVKQP
6JWU VJGTGOC[DGHCNUGPGICVKXGU
HCNUGH TGLGEVKQPU6QCOGPFVJKUYGWUG
VJGVGUVRTQXKFGFD[.GXKPGVCN
YJQUGPWNNJ[RQVJGUKUKUCPQPUVCVKQPCT[
panel 6JGUVCVKUVKEHTQO.GXKPGVCN
KUEQPUVTWEVGFWUKPIVJG
idea of a tVGUVQPCRCTVKVKQPGFTGITGUUKQPGUVKOCVQT
(TKUEJ9CWIJ6JGQTGOHQT
VJGWPKVTQQVYJKEJNGCFUVQ
                                                                                                       

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YJGTGVJGWPKVTQQVRCTCOGVGT KUIKXGPCUVJGTGITGUUKQPRCTCOGVGTDGVYGGP
the standardized lagged changes in panel errors UVCVGFKP
CPFVJGUVCPFCTFK
\GFRCPGNGTTQTUKPGSWCVKQP
6JCVKU 6JGUVCPFCTFFG
XKCVKQPKUIKXGPD[
 
YJGTG 7PFGTVJKUHTCOGYQTM
VJGVGUVCUUWOGUVJCVGCEJQPGQHVJGVKOGUGTKGUKUGZRNQUKXG
JCUWPKVTQQVJQYG
XGTVJGVGUVKUWUKPIVJGPQTOCNKV[CUUWORVKQP6JGTGUWNVUQHVJGVGUVCTGUJQYPKP
6CDNG
6CDNG
7PKV4QQV.GXKP.KP%JW6GUV
ţRCT ţINR ţKHG ţKſ ţRCT ţTE ţYQT ţ[IRP ţ[IRT
Statistic *         
Prob         
Statistic **         
Prob         
Statistic ***         
Prob         
*   PQPG** KPVGTEGRV*** intercept and trend
5QWTEG1PEQORWVCVKQPYKVJKPHQTOCVKQPQH/KETQſPCPEG+PHQTOCVKQP'ZEJCPIG/+:WUKPI5VCVC

6JGOQUVTGOCTMCDNGTGUWNVUJQYGFKPVJGVCDNG
KUVJCVPQPGQHVJGUGTKGU
RTGUGPVUCPGZRNQUKXGDGJCXKQT
WPKVTQQVVJKUTGUWNVCNNQYUWUVQOCMGVJGRCPGN
CPCN[UKU RTGUGPVGF KP VJG PGZV UGEVKQP GORJCUK\KPI VJG GHHGEVU QH JGVGTQIGPGKV[
KPVJGRCPGNFCVCCPCN[UKU9GEQORCTGQWTTGUWNVUYKVJVJQUGQDVCKPGFWUKPIVJG
VTCFKVKQPCNRCPGN CRRTQCEJDCUGFQP VJGPQTOCNKV[CUUWORVKQPQH VJGGTTQTU CPF
CXGTCIGDGJCXKQTQHVJGUCORNG(QTFQKPIVJCVYGRTQRQUGVJGRQQNGFTGITGUUKQP
CPCN[UKU
ſZGFGHHGEVURCPGNCPCN[UKUKP
CPFTCPFQOGHHGEVURCPGNOQFGN
KP






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#NVJQWIJ VJG VJTGGOQFGN URGEKſECVKQPU CTG XGT[ UKOKNCT VJG[ RTGUGPV ITGCV
FKHHGTGPEGU+P VJGECUGQH VJGRQQNGFTGITGUUKQP
 VJGTGKU LWUVQPGEQOOQP
KPVGTEGRVHQTCNNVJG/(+U6JCVKUVJGTGCTGPQVURGEKſEFKHHGTGPEGUCOQPIVJGO
CPFVJCVVJGKTDGJCXKQTCNQPIVJGVKOGKURTCEVKECNN[VJGUCOG6JWUHQTVJGUCMGQH
UKORNKEKV[VJGDGUVOQFGNKUVJGQPGYKVJHGYGTRCTCOGVGTU
VJGRQQNGFOQFGNYKVJ
the common intercept
 
 and the slope vector +VKUKORQTVCPVVQRQKPVQWVVJGVJCV
QTFKPCT[NGCUVUSWCTGURTQXKFGEQPUKUVGPVCPFGHſEKGPVGUVKOCVGU
+PVJGUGEQPFECUGVJGſZGFGHHGEVUOQFGN
VJGTGCTGURGEKſEKFKQU[PETCVKE
GHHGEVUVJCVCTGEQTTGNCVGFYKVJGCEJQHVJG/(+U*GPEGVJGNGCUVUSWCTGUGUVKOCVQT
KUDKCUGFFWGCPQOKVVGFXCTKCDNGRTQDNGO6JGRTQDNGOKUUQNXGFD[CFFKPICP
KPVGTEGRVHQTGCEJQHVJG+/(UNQUKPIIGPGTCNKV[KPVJGCPCN[UKU6JKUOGCPUVJCVVJG
UCORNGRCTCOGVGTUECPPQVDGGZVTCRQNCVGFVQVJGGPVKTGRQRWNCVKQP+PVJKUECUGVJG
ſZGFGHHGEVUOQFGNECPDGUVCVGFKPCEQORCEVHQTOCU
                                                                                             

6JGVGTOQHGTTQTKUFKUEQORQUGFKPVYQRCTVU , and its vector of 
RCTCOGVGTUKUECNEWNCVGFD[OGCPUQH
                                                                                         

YJGTG , and  +V
is important to remember that  and  are diagonal matrices of order 0 and 06, 
TGURGEVKXGN[CPF KUCXGEVQTQHŏUQHQTFGT6
9JKNGKPVJGVJKTFECUGVJGTCPFQOGHHGEVUOQFGNVJGTGKUCITQWRQHURGEKſE
TCPFQO GNGOGPVU VJCV CTG PQV FKUVKPIWKUJCDNG HTQO VJG GTTQTU QP VJGOQFGN DWV
VJQUGTCPFQOGNGOGPVUCTGWPEQTTGNCVGFYKVJVJGTGITGUUQTU+PVJKUECUGVJGKPHQT
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
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